Induction of high-grade, high-stage carcinomas in the rat urinary bladder.
The hypothesis that biologic aggressiveness of bladder cancer is determined by carcinogen dose was tested using heterotopically transplanted rat urinary bladders (HTBs). Young male Fischer rats, which were recipients of normal bladders, were divided into three groups; the first group received 0.5 mg of N-methyl-N-nitrosourea (MNU) into HTBs for six doses, a second, 0.05 mg for six doses and the third, 1 mg for three doses. Separately, a group of animals received bladders from rats treated with 0.05% N-butyl-N-(4-hydroxybutyl)nitrosamine (BHBN) in drinking water for 4 weeks; the transplanted bladders then were treated with 0.5 mg of MNU for six doses. Treatment with the larger dose of MNU resulted in a significant increase in tumor incidence and frequency of invasive carcinomas. The combination carcinogen treatment induced more invasive carcinomas than the single treatment. The data suggest that deeply invasive carcinomas may develop in two ways: the first is by emergence of a more anaplastic cell population within a pre-existing noninvasive carcinoma and the second is by the de novo development of an invasive carcinoma directly from a severely dysplastic urothelium, which is acceptable as carcinoma in situ. Squamous differentiation was characteristic of deeply invasive carcinomas. The dose of carcinogen(s) is a determinant of aggressiveness of bladder carcinomas.